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(54) CHOLESTEROL SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly perform a 
measurement by providing an electrode system having a 
measuring electrode and a counter electrode, and a reaction 
reagent system, and containing at least cholesterol 
dehydrogenase(ChDH), nicotinamide adenine dinucleotide 
(NAD) and an electronic mediator in the reaction reagent 
system. 

SOLUTION: This sensor has a measuring electrode 4, a 
counter electrode 5, and a reference electrode 6. A reaction 
solution 1 is formed of a buffer aqueous solution of Tris 
hydrochloride containing ChDH, NAD, and potassium 
ferricyanide and diaphorase as electronic mediator. When a 
sample solution containing cholesterol is dropped to the 
reaction solution 7, cholesterol is oxidized by ChDH to form 
cholesterin, and NAD is reduced to generate NADH, which 
performs the transfer of electron with ferricyanide ion, and is 
returned to NAD which is an oxidized body. Since a potential 
to the reference electrode 6 is applied to the measuring 
electrode 4, the ferricyanide ion delivers electrons to the 

measuring electrode 4. The movement of electron is observed, whereby the cholesterol concentration 
can be quantitatively determined. 
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Ifcim&Zm l . Ml BKJfctiM*£'>ft< t i> rJ 
»e^itfH**-fctrWBRs t3f2*K±tcESivc 

1. 2-t7Kyv-4-^*yK > 2, 6- 

3V>\ l h^f y- ;i-7itv : -'7W 

7i-b, yfl/>7"/l^-, *Py7-y s 

r5— tf& JrtWIl$^t*trM*8I 1 *fcli2 fcE 

ux^n— /Hryif. 
xfn- /Mrvtf-. 

rax r * x-?-#wr£itfcjg *irt am 

«S 2 ifcti 6 fciStt03 PXf-o-;Hr V*. 
[&HjiOp»M 
coooi] 

[0002] 



T*KT*6i8-D-^3-X*D-^riy-d- 

WRtsc J: nxw^th *\ t l < \mmitmcr)± 
^z&immzm^tzmfcykmmizx-oxMfe 

[00 03] LA»U ±IE0»Ef8rT(i. KSfcO&V^fett 

?ra*T <rx-?-i Lxm^?4T<r)?)V3-x 
^y^immiix^h. z.<r>? A~r<n*LV*rx\t. m 

g&$ahi»tii>. zco^mt. f)V3-x\,zmh-f<mn 
mo%M:izi>&<m2tix^&, 
[0004] zffMwu **yw-9it LX- 

6 29 52#&f8> . tthh, lem&n&BLttZ? 
l>mffi^£12l£U i^WBIUifcv WJRfcftUTR 

fcm&t lx. Mto&mrtm&jmmtn?* 

[ o o o 5 ] £«) J: a *-fe yfli a^KHfff 

ms&mamwm&xbt. m^mmm^zau^ 

{i N ni/Xf-a— ivt. nvxf-n— ;Wxxf-;U7)iRS 

>vmW£-?htzMz\$, al/Xfo-^xxf^^ 
WmthWmtLX. ai/^fo-;HXf7-«>" 

<r>Hmm3.izm^xftbti& . 

[0006] 
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[0007] 

«^&#£ftS«?*T4X-?-c9l^ffiSKffi 
14. SEfiiK4«<^HI«)«ftRJ6**'t^T«^ r * x- 

^~<r)wtmikm.Ltz^z^fit tomtit, 

+<o*«HJ£» > k s <ajES*rercii2:v 

mate, -b yynffii&zmwmzmmiz-rz, k^i&m 

[0008] #f&0J{i. Z<D£ 5 *IBMjS*«RW6 t> 
[00 09] 

751* Tt-sV% 9 Y , ts£W¥-*T4X.- 

f-zistimtitzm-z. zcommzz*). mam 

[00 10] 

1BKWm±.*Mi*<>mfcWMLizm&b-*t z k 

tj; 1 ?. gmizftm-t&zktfx-z. fr-ownmm% 

mziztiwm%. msizmmm&Lkizm%tixmi.kcD 
mzmu^m^mm&^commmmm^-t 
mz%i-&**-mii l z£v*yy-*mmj8.L. m 

[00 11] :<0i 3 !5r««3i/Xf n^nt: 

owe, fcf&mcommzffl u •> < -ot^nt t \ 



jaTKKH-r*. »iw»sffBi. £®*>WHULfcR 

SUifcCMCoJ:d$^tt»$WJB£#)SU EiS 
l^MK'i^if^f^ r * x- * -*»MB& 

.tot, vgfflmw*>>wiL<rmt** yxVis 

[0012] »2*>«j*fltt. RJB**«WHU:tiJ:tf 
3gk LT.S^p HTTitlBWfcSKt' 1 ■ 2 h 

R (£TF. Tr i sttKfiktt?) flHHMOJ: d=SrSg« 

w mta, t^^mmmm&mzmfti-zm 

lei. 2-1-yh*S>-4-xifcfcyWMVVJ>0)X 

[ooi3]*3w«*fWi. i. 2-t7Kyy- 
4 - x/W* y U * h.<n X 3 fc*F* r 4 x- * - k 
T r i s JgRJgo J: 3 iQ^MWPJ^R tmSLktziffl tx 

Btf&tix^z. mm. mm±.izmmm\z&ts 

[0014] »40«jftWi. S«±o«ffim±^{±« 

MB&m-toMttL. #^-m?>mmmmz& 

fti-&U4HzKmtfB&ZtLX^&, sflrtJ, ®2fej; 

3<r>mmza^x. ^'S-wfBtt^fa-i' 

*a6i--&<0*«#4LV\ JJE»RJEJi±4fctt 

^mm\zv^v<r>m^WLVix . wm^mmm 
mxzmiz-f&zktfmuK 
[oo 1 5] ^mz^x. ifiu^^r-fx- 

^-fcLTfi. 7iyy7y«> 1. 2-^7 h^y 
y-4-x;i/*yiL 2, 6-^nn7sy-;My 
F7i/wK ^f/K^yv. 1-^h^y- 
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l, 2— ^h^yy- 4-x/i^j?yg?#>j'7A«J;3 

T-f-y^ ^ l^jff - HOWE* fc #SfcBEV*IKI3l7C 
RJ6*fT'3*?*'?-fX-*-*ffl^4*£tt. ^'7* 

[00 16] 

imam ot, *8E^itw£Sii!Jtt-*. 

<20fc« 1 > 0 1 IttmWMa? UXrn-;Hr 

J: #H1S6 3&*-fe -y h SiVC V >4 . ftjgff 4 14^5 •/ *s 

#7X-feM:$MSttTV>l>. £ft^mffi(4, Zti? 

4. 

[0017] niarsx-fe* i + summnm 
(jar, chDHtBg-t) . -aj-yTSVTT-yv 

Z?VJ[^Y (J31TN AD , l^f-fX-? 

ChDH=l OJL-^h/m 1 , NAD = 2 5mM/ 
K y7*5-fe'=2 0a^7H/mK 7xUvTy 
■ft*U«>A=l OOmM/1 , Tr i s&®&=0. 3 
M/l . 

frJBSSrf&S pH(48. 0*»A>9. Oco 

*HrtT&S£fc!WS*U*. pH#8. OiOffiV^fc 
»EBfffl^ia35(qrKJ«nil^ iftpH9. OELt? 

[0018] ±IHoaiett4 (C(4. *H«6 fc*f l/C 5 
O0mvcomffi#*mn$ix-o^ 0 aw^fn-W* 
trt™**8ffl5SH«i3 *>«■?!. 1 1 ± "9£OMt7 



^tcSTF** 1 , C hDHl/ZX *} n i/Xfo-;« 
SftTni^xyyfc&O. i^)RIEk*ftLT, NA 
DjWKcS*., ^^7CttT£>6NADH#£j££il 

s. ftjSLfcNADHii, 7x'j^ryflsft'f3ryi:«o 

Hfcm^KgfcfrW j8Mb#"C*4NADKM6. 7 

0. 7 x p isT>im4 * y £S7C$til> . ^«J:ac 
LT^§ft&7xP~>7y«^y<^tJ£(4. ttft 

[0019] fl6*Lfc J; d fc. 80SS4 t{4#BSffi6 fc 
»LT5 0 0mVWl(Sfa&fffl|ll3*lTV^fc«>. 7xP 

^ry^^f^yi4a!i£ffi4tm^^ist. 7x^7 

.*tl/C5 0 0mV4<0t. NADHA«IgS4(Ii5^t 

xfo-mt 7— if <o)Witt ^as-it & tt*>m 

h. 

[0020] imm\<rmm^m2 , t$ jaw 
-r. 02«4. m^fflcoig^b^fBU^ai otjois 

»Lfcfc<0Tftf)s 03(4, 02cO«afiknkXrP 

[0021] mMM 2 > 04 i4*HMM^ n l/7f p 

0TJ>O. H5(4RB«*»iV^3UXTn-;H=yt 
O*JBiHg0Tft So 1 2 {4^ 'J xf-V y-r V 7 * V- 
h*»fe*6»»tt<oa«t*t. i<036R12±tU4. 

y - y WWK J: 0 ^<-X LX U - F 1 
3. 14t»«LT*6. SKI 2±W4. 

A>f y^-&^tf««tt^-#'y^-xh&Epffl-r££ 

fcfcJ:'), M^fil 5k«ffil 6**tr«fi». *3j;tA" 

teStft^-x h » wj-ri) £ t t«t oft^s 1 7 ^-en 

-WUBJSLT**. ffiSUil 7(4. S1SS1 5±^«« 

[0022] iwi-sfcL-crnHf^sfaiUfca. « 
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i-hVVJ*% (ETFCMCfcWt) £7)0. 5wt%*}§ 

CMCJH8£J&£L£„ Ji))V i JT& 
*<OChDH£l 0a-7h/mU *f$freJ>&NA 
D£50mM/l. ya-Kmft*«y7*5 

— « i o^-y h/in i . m^r^x-^-r&s 

X&*<?):JVXf P-/VXXf5- fe* (UTFChEi:n& 
-f") £ 1 k^-y h/m 1 , flffiSSffiW-C** n-** 
f-^-yS-D-f-^-^n^KSrO. 5wt%. t5£V 

mmix-h hTris mm o . 3 m/ i £*trfi£* 

PH8. 5fclttLfc. £«>*S»*CMCJf 

1 8±t 5/x 1 -rosrru isww&smr?3 ok 

BBBiS-frSikfciO, ChDH-ChE-7x'Jy 

ryft* y ^-iHsaHOT-N ad - s;r*9-*- 

«WIW19£#JfiU;. 

[00233 .1 CMCtChDH, ChE, 7 

i'Jy7^W'J^ n j9-D-W 
NAD. iJitfUMHfltt, *#tt(c8ted*l 

*, . c Mcm±i<zim?mmmi-z> t , 

pX*%h. iflDChDH-ChE-7xU^7y-(fc*y 
^A-*ffivStt^J- N AD - yr*5— tf-WRBJl 1 
9cO_hfc. THXJT+zSlVZVytoO. 5wt%h;WX 
>1IM*5j«l«rFl/tlHt3*. l/yfyl2 0^ 

[0024] JJB<Oi5{cUTCMCJ|18, ChDH 
-ChE-7xU y7^* U A-#BvSftffl- N A 
D-=JT*7~ tf-MFJJf 19. *3J:t/l^^«2 
oa^fcSRJOTfcJftSUfcflL #A-2 5i5J:l>'X^ 
— 9-- 2 4 £04 «k -jSMarc^J: -5 

2 4 COX U -y b 2 6 m#£&mmK2 8 jWBJSS 
SBOitfKKftttft2 8<oiBPa5tS«!$-a:l»^t<OfSa 

to. fcfe36»tWE»*-««W«rV\. Sfefc. Wg+tf) 



iCPIiS^KI6*ft/J«t:«ii 4 d fc tfx% . »flw>«v > 
a^a f s«6f:=flr&. *tJs H4*. 2 7fcMr^-2 5K 
tftWiSSffLTa*. #K-2 5fcJ;tfX'<- 

^-2 4tog#&K#^W4£ffiV^k. RJOTWRfll 
J H«^*A^£J1**&^fcWfc**£ k*^ 

[0 02 5] laUfflUcnWrnwHryt 
fc. S«k lX?]sXTU~)l>Wm&3u 1 

Uis*>M20mmi. 5l«SChDH-C 
h E - 7 x 'J isT >it* U ^ A-|fHvStt?PJ- N A D - 
^7*5— tf-«WW*l 9*»*Lfc. Kfl»<f<03 
Wfn-/HAf/Ml ChDH-ChE-7x'Jy 
r^W y -7A-^ffivStt^J-N AD -y7*7- tf- 
ttffftHI 1 9 n - j8 - D -+*y)l>a *s 

KfcJ: OBMStSft. C h EoSHWtfflfcJ; 0 
o-Mc&O. avx^n-MtChDHKio-tlMfc 
2*1. i«0|WtRCfc:ftftti:NAD36BKc3tL. NA 
DH#£t. NADH{i^T*7— te'tOM^^fflCJ: 
0. StfRftSifVtNADfcgS. iONADHOBHt 

Kmzm. ix 7 x y i^ryitm *ytfy x p^7> 

ftift^^ytc5i7n$/i4„ act. JJWvwx«)EE<7>8J 

NADHcosftm«* 5 #^ii. L<n%wmmnxfoh 

SEttfcti. -SEN AD HwBflttSD&»£4#iT^«*r!B 
0. l»Wli?w:t*>^ NADHOSJ 
#^toTiS^kSfcfL4„ 

[0026] mmm3)) mm\2 tmt. mi±<o 

«S5R±tCMC«l 8^«Lfc. J^t. X^— 
2 4 2 5 &m?i.'&hit& ZtizX"). xy-vh 

2 6<0»4J-C»«StL&|H]«tt>CMCtf50. 5wt% 

*»«£srTU «a»s*rcMc«2 3*»jsufc. 

CC0CMC*23&«5i'5tLT, t^fa-i' 
-T'feSl, 2-7"7h^f7>'-4-x;l/*ye^y'7 
A (KTNQStWt) »50mM»5^ I «T 
L. %mM<*X'&mZ*t. NQS*21*»ftLfc. 
X^— 9"- 2 4 k ^^*- 2 5 A-Httffflfc: 

t. Kxmmmub<%wc* cMc*2 3*»»t 

6WW4U\ CMCM2 3tNQSil2 1 *»»t4 
CMC7K^tNQS£«»L^«£?rF 
UT. CMC i: NQS<DW#£-&tjJ!£i£lt 4i kfcf 
§4. NQSti. ^pHTTJtlBW5BSJ&flr«T'. T 
r i sja»«oJ:3*IIIM**trJSac»»L'C, ft 
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[00 27] y*;l/y'76^ChDH^10a 
~7>/ml,iWtfc?»NAD^50mM, 5/jl- 
K*:^X6*C9C hE^lka^7 h/m 1 , JWKStt 
#JT* & n -it 9 0 - D - ^ K £ 0 . 

5wtX, i5J:^«WWC*6Tr i siSHHSO. 3M 
PH8. 5fci»Lfc. e<0*i 

a*mHLh<ocMcjii8±c5jui-roian : 't. # 

SflSll3»>l' , C3 04HBBB«3-*4ii:tcJ: l 5. ChD 
H - C h E - JMKSffiW - NAD - Mff Ml 2 2 
Lfc. NQS«±3fc. y'7*7- tf««BE^ffl4Lt 
fc. NADHi:^«fca[V*flaBcRB*fTa*^T 

thX'Zl. Cli?)ChDH-ChE-#ffivgttffJ-NA 
D -MffffiW 2 2 <0±Jffc»SM2 k i*t*X7 y * 

U «»S*Tl/i/f->'«2 0*»jStfc. OJifcid 

6. 

[0028] JJE^OKJCJiimtTt^-lf-i: 

a*H6tewrt\ £<9i3fcLTfmLfc3VJ*-=rn- 
Anoxic X oTIIferufea vx*u-rt4W9IB(cH 

fc. 

[0029] <$tt0!4 > 0 7 vxfn 

bT«SLhc»>«BR±tcCMC«18*»KLfc. 

t. d<0CMC«18kWH«ftlft»2 8OBI!P*{=ffl 

fc, «nacMC*i8ClS»L*v^j:at:, cmcii 
8fclWHcLTCMCJl29*JRjftUS« i^CMC* 

2 9kCMC118(i, EtkcTObSsBBttSrH. -3 
-*Wt» y*^T*3|W>ChDHtl 0ai7 h/m 
1, JH|*T*SNAD&5 0inM % ya-RtX6 
*0*HR5>T*?— If* 1 0r: 7 h/m 1 , 

yi-Km4*»ChE&lka-7h/ml , # 

SO. 5wt%. *Jit«IMBRlTft6Tr i s®igi£ 
0. 3Mfc-£tr»-&*»f»&pH8. 5£tfflSU:„ £ 
<0il-£*}f?£t 5,u 1 "f-P. CMC«2 9fcS»l,:5:^ 
iofc, CMC*i8±fc»TU «aM6*23WS+T- 

3 0#ISHSft3tf* ChDH-ChE-7 
x <J f7 yfcti V V A-*ffiS14SiJ- NAD - ^'7*7 



-*-«WWJBl9*«flSU:. 
[0030] CMCJB29fc«3J:3fcl/C» 

18TFU SS£M4>T'<K*i§-t*\ NQS«2 1t»j£ 
bfc. CMCJf2 9kNQSJi2 1fcKlt4*»*>Ufc.. 

cMc^jsstcNQstjiwufcjBatarru-r, cm 

CkNQSt*trJi*R4ik«iT*6. NQSii. jg 
V*pHTCJHS«'F£J&Stf>T\ Tri sJaKSoJ;? 

-by^tm^T^x-^-k LTfi^Ati&£k# 
T**. N Q S/| 2 1 t^-TI. fcfttflN Q 
fcCMC*2 9±fcSrF*SBL NQSJWjgSrC hDH 
-ChE-7x'Jy7 'J "7 A -JWBJSffiW- N A 
D-y7*5- tf-ttffffilfl 1 9 CSttLfcHj: o fcf 

iCOC h D H - C h E - 7 x 'J i/T Vtcti U 

N A D - *JT * 5 ~t£- iMtlHI 1 9 H <fc tXN 
QSJ12 ltfDjit, ^X^rf-^n'Jy^O. 5wt 
%MWxy»»t5^ liSTt<6*Sli-Cl'^f-y*2 

OafiBKriifcu. £fc, P^y«2 0{i, x^-Hf- 
2 4 k 2 5 ti|l^<y*fe*A-»ft«OD!W. 

[003 1 ] JJE<OJ:'3fcUrCMC«18, CMC* 
29, ChDH-ChE-7xU ^-TWk^U^A-^ 
ffl^S1Sffl-NAD-i/r^5— tf-«WB119. NQ 

s«2 1 . uisj-yi82 Qfrb%&%jmim$.hfc 

f*. 2 5 it^X^-Hf- 2 4 Sr®4 

kts^ J: a tzmmm h^-amtz ztizxD. 

[0032] «|QtW5>SdlM2kH«tLT«SLJ: 
CWOhKCMCWO. 5wt%*»}S*»fTL. « 
**-ttTCMGJI18«R«Lfc. HJSM3k|H| 
Ufc IT . X^-Hf- 2 4 k 2 5 tfi^*>*t 

^a-iiwwwihkkkcmcwo. 5TNt%*mm*m 

Tt, ««3-eTCMCJi2 3tJBJfiL3t. o^V^T, 
ChDHtlOxx-yh/mU N AD£r 5 OraM, x 
7*7-fe'^10a-7h/ml . m^T-fX-^- 
Tj>47xy^Ty-f^ , ; , 7At5 0mM, ^a-h"^ 
^X**C0ChEt 1 kXXy h/m 1 N WWit 
h&n-*?J-)V-/3-D-tt7')lai'V$:0. 5w 
t%. tiJ:V»|BWT*&Tr i s^SigO. 3Mt# 
tfS^*}§?StpHt8. 5 tlBS Ufc. 
M5ui tCMC«2 3S-S^i:3fc?aTL, SSSS 
S$«M''C3 04HaMBiS-friiktJ: | 3, ChDH — 

c h e - 7 x u i^r y-fbf u «7 a -Rm&fcm- NAD 
-s^r»h9— tf-«BWi 9t»fKtfc. 
[0033] zcox o izLTmmmmitzz^-v 
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-2 4 5*^^S^^'-gEtt*BfnSOW= 

i^ctdi^ miiasfcigTT®si£i£«\ mimic 

1 0 0 3 4 ] sflr*j, ±£SUfe0y(C*U^#3®ScOfflSffi 

mzm^zmt ix. iummm^m^t^yr 

D b'x,ur;l<ri-/K *»tt*;un-*»**. #tx 
75 h\ ^^'Jl'-HHli, ^U2-hHndf^xf- 

[ o o 3 5 ] a*:, ±^at«+tac h e t lt ^ 

/3 - D is h* MftvtV** #s 

J/*-Kt**»li^ChE*ffl^S*£, Lubr 
ol PX, 3-A4H-bU9A. Kry/l—/3-v/l/ 
byh\ DK-X^T/l'SfflV^fc^iiMF**^. 

[0036] 

[iffiBc^jftS] filial 3 fc+wiifciwr, uaww 

[0IB<oftS*5M] 

[Hi ] ^^co-HSfiMtfeftSn^^xn-^-by 



[02] nzvxTV-tv^ywzxmfcsimmi: 

ir?rmX'fo&, 

[03] |3l3VXxn-;l/-byif£7)«g«fcfcttS3P- 

x^u-)vmtmmmm\mm-mx'foh. 

[04] *^Hgcofl&coilitMtfcftl»3^Xro-/W* 

[05] |S|3V*rn-/P-fej^0RJ6**»^fca» 
ffig0T'£l>. 

[06 3 h izMnmmmizmz auxf-a 

-;wb y^iosiapoaiJS^stBfSisa-r* * . 

[07 ] h izfticomMMtemi nVXrn 

[08 ] *SMH<o§ tffliwSafcWtiJttS n I/Xro 

1 fS^x^iV 

2 SfP? 

3 ttffgtig&Ji 

4 ME 
5 

6 #Bgfl| 

7 KJSigJg 

8 x??--?i/y 

io iftnga 
n mmii 
12 mmcoim 

13, 14 y<-i« 

15 ays® 

16 

17 imm 

18 cmcrn 

19 ChDH-ChE-yxVi/TyttJlWA.-ft 

2 0 Wy^vm 

21 NQSJI 

2 2 ChDH-ChE-*ffivgttS"J-NAD-«ff5|lJ 
1 

23 CMC/I 

2 4 X^— 9"- 
2 5 

2 6 xy-yb 

2 7 £§tfL 

2 8 wmmm 
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